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Akamai Technologies is a private data network of 14,000 computer servers stationed in 70 countries. It sits on top of the public
Internet and routes data by special formulas that seek to find the least crowded pathways. Though perhaps Akamai is not a
household name, the company still handles about 15% of ALL web traffic. In performing its task efficiently, Akamai encountered
the following difficult combinatorial problem: ``guessing k secrets``: 

A nameserver (lets say Alice ) holds k secret strings of zeroes and ones, each of length n. Each of the strings represents an
alternative IP address of one of Akamais customers (typically k is much smaller than n). Akamais own server (lets say Bob) is
trying to gain as much information as possible about all k of Alices strings by asking Alice Yes/No questions. The wrinkle is that
every time Alice may arbitrarily choose one of her k strings to use in answering Bobs question, and Bob has no control or
knowledge about her choices whatsoever (see drawing below). 

Co-PI Razborov, and Postdoctoral fellows Micciancio and Segerlind more or less completely solved the Akamai secrets
problem in two separate results. They developed an efficient strategy for Bob that allows him to learn everything
information-theoretically possible by asking Alice only a small number of questions (about n of them), and using only a short
amount of time (about n^2). This powerful, useful strategy is based on deep constructions from the theory of list decodable
linear codes. Prior to this work, practically nothing was known about how to guess more than two secret strings, and how
difficult a task this might be. 

Publications: 

D. Micciancio, N. Segerlind, Using Hypergraph Homomorphisms to Guess Three Secrets. 
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A. Razborov, Guessing More Secrets via List Decoding, to appear in Internet Mathematics.
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This work is notable because:
This work solves a real problem of practical importance by formulating, and then solving, a difficult theoretical question about
efficient guessing strategies.

Other Indicators (Is this work transformative or multidisciplinary?):

No other indicators apply.
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